Abstract. This study demonstrates that invertebrate acoustic signals can provide information about male phenotypic attributes, and that females can use this acoustic information in mate choice to select a phenotypically superior mate. I investigated the relationships between a male acoustic sexual signal, the phenotype of the signaller, and the female response to signal variation. I recorded and analysed the calling songs of male house crickets, Acheta domesticus. The analyses showed that chirps convey information about male size. With the exception of amplitude, the mean number of pulses per chirp was the best predictor of male size. I performed a laboratory tape-playback experiment to determine female preference during phonotaxis. Females preferred tapes playing the chirps of large males, specifically chirps with a greater number of pulses per chirp. Selection on the female preference is discussed.
Sexual selection has become a widely studied and well documented phenomenon (Andersson 1994 ). According to current theory, sexual signals should be expensive and reveal male quality. Acoustically signalling species have been the target of many studies of sexual communication (Bailey 1991; Andersson 1994) . In such species, however, the signal and the phenotype of the signaller may be decoupled more easily than in species that signal by displaying their phenotype directly. Several studies of acoustic-signalling systems have found a relationship between male phenotypic attributes and features of the acoustic signal, while other studies have not (Searcy & Andersson 1986; Andersson 1994) .
Sexual selection is often viewed as consisting of several operational components, such as malemale competition, female choice and sperm competition (Møller 1994) . Many of these components can be separated in field crickets (Orthoptera: Gryllidae). Male field crickets produce three types of acoustic signals: aggressive chirps, which are used in male-male fights; calling song, used to attract females; and courtship song, used directly prior to mating once a female has located a male (Alexander 1961) . The mating system of most field crickets is simple: males compete for calling burrows or shelters, males call to attract females (calling song), and females locate males by phonotaxis (Alexander 1961; Huber & Thorson 1985) . Non-calling males may cluster around a calling male and attempt to intercept responding females, particularly at high densities (Cade 1980 (Cade , 1981 Cade & Cade 1992) . When females locate males, there is typically a period of mutual antennation, courtship song, and finally mating. Mating consists of the female mounting the male's back and the transfer of a spermatophore (Alexander 1961; Alexander & Otte 1967; Boake 1983) . Although mate-guarding behaviour occurs (Khalifa 1950; D. A. Gray, personal observation of Acheta domesticus), females often mate multiply (Sakaluk & Cade 1983; Solymar & Cade 1990) . Female choice among males occurs during phonotaxis to calling males (Hedrick 1986; Simmons 1988; Wagner et al. 1995) , although mate choice is not necessarily restricted to phonotaxis.
This study was undertaken to determine whether the chirps of male house crickets, A. domesticus, provide females with information about male morphological attributes, and whether females use that information during mate selection. Because of the acoustic communication system, this study has the potential to provide information regarding two inter-related issues in sexual selection: functionality of the female preference and sexual signal design.
